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界面添加乙醇，考察了 Marangoni对流对水吸收 CO2 的增强作用。 
 
















During the process of gas- liquid mass transfer, the interface turbulence 
phenomena could occur near the interface if the density and surface tension of the 
fluid near the interface change due to the mass transfer. With respect to different 
mechanism, the Marangoni convection is caused by the surface tension gradient and 
the Rayleigh convection is caused by the density gradient. The other chemical and 
physical properties, especially the viscosity, also contribute to the interfacial 
turbulence. The occurrence of interface turbulence phenomena can boost the renewal 
of the liquid surface, improve penetration of the solute into the bulk of the liquid and 
accelerate the process of mass transfer. It is worthy of taking further investigation on 
the interface turbulence phenomena. 
The observation of the interfacial turbulence phenomena is mainly by means of 
the tracer method, particle image velocimetry method (PIV), laser interferometry 
method, schlieren method and shadowgraph method. With the help of the laser 
shadowgraph optical method, the interfacial turbulence vertical to the gas- liquid 
interface is observed. The interfacial turbulence phenomena is induced by evaporation 
of the organic solvent along the gas-liquid interface while N2 gas purges the gas- liquid 
interface, or induced by adding surfactant additives on the liquid interface. Meanwhile, 
in order to investigate the enhancement of the interface turbulence on the mass 
transfer, by means of adding ethanol on the water interface during the CO2 absorption 
into water, the numerical simulation of the induced Marangoni convection is 
conducted to analyze its detailed flowing information. 
The convection structure of interfacial turbulence has been observed to be 
roller-shaped, polygon and honeycomb-shaped. The flowing patterns of both 
Marangoni convection and Rayleigh convection are observed by means of the laser 
shadowgraph technique with seven different binary systems, which are 















acetone-water, ether-toluene, and acetone-n-heptane. The observed interfacial 
convection structures include the plume convection along the vertical direction, cells 
convection and vortex flow, etc. which are different with the interfacial convection 
parallel to the interface reported. A series of fluid flow phenomena occurred on the 
liquid interface or in the liquid body are observed, with different surfactant additives, 
such as propionic acid, ethanol, acetic acid, isopropyl alcohol and acetone. Meanwhile, 
in order to investigate the enhancement of the interface turbulence on the mass 
transfer, the experiment is conduted by means of the CO2 absorption into water with 
adding ethanol on the water surface.  
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为 Marangoni效应或对流，由于密度差异引起的界面湍动现象称为 Rayleigh 效应


















超过一定的临界值 Mac 时，表面张力梯度将引发 Marangoni 对流现象；同样当





界面上的无 Rayleigh 对流伴随下的 Marangoni 对流现象进行了详细的阐述。
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